The study of such cell-mediated cytotoxic phemonena has been greatly facilitated by the discovery first noted by H~iyry and Defendi (2) and Wunderlich and Canty (3), that a natural consequence of allogeneic stimulation in an undirectional mixed lymphocyte culture (MLC) was the appearance of cytotoxic lymphocytes specific for antigens present on the stimulator cell. Subsequent studies have shown that such in vitro generation of cytotoxic lymphocytes was dependent on the proliferative response in an MLC (4), was genetically determined (5), and possibly required the interaction of several subpopulations of T cells (6).
cells). These mixtures were incubated for 4 h in modified Eagle's medium at 37°C. The mixture was centrifuged at 2,500 rprn; the supernate was removed and 51Cr activity counted in a Nuclear Chicago Automatic gamma counter (Nuclear-Chicago Corp., Des Plaines, Ill.). Maximum obtainable s~Cr release was determined when distilled water was added to 51Cr-labeled EL4 cells. Spontaneous s~Cr release was determined by incubating s~Cr-labeled EL4 cells alone at 37°C for 4 h.
Percent lysis was calculated as follows:
percent Lysis -experimental sICr cpm -spontaneous s]Cr5 cpm x 100. total s~Cr cpm -spontaneous 5~Cr cpm
Proliferation Assay. Proliferative assays were performed in 0.2 ml of the above described supplemented media in 6-mm plastic culture plates (Linbro Chemical Co.). 8 x 10 s responder BAI,B/c cells were mixed with 1 x 10 ~ stimulator C57BL/6 (previously irradiated with 2,000 rads). 18 h before harvesting, each culture was pulsed with 1 ~Ci of [3H]thymidine ([3H]TdR) sp act 6.7 Ci/mmol (new England Nuclear, Boston, Mass.).
Results and Discussion

Effect of Chlorpromazine (CPZ) on the Proliferative Response in the MLC. If
CPZ was added to responder cells in culture at the same time as the stimulator cells, subsequent incorporation of increased tritiated thymidine uptake was diminished or totally inhibited in a dose-dependent manner. At a CPZ concentration of 5 × 10 -5 M total inhibition of stimulated 3H uptake was observed, whereas 5 × 10 -e M CPZ produced only 50% inhibition. If CPZ was added after 24, 48, or 72 h of exposure of the responder and stimulator cells, [3H]TdR incorporation proceeded in a pattern similar to the control untreated cultures, despite the presence of the drug for the majority of the culture period. This was particularly striking for 5 x 10 -s M CPZ (Fig. 1) .
Effect of CPZ Upon the MLC Generation of Cytotoxic Cells.
If CPZ (5 × 10 -6 M) was added to responder cells in an MLC at the same time as the stimulator cells, no demonstrable cytotoxic activity was generated, in addition to the above described partial inhibition of proliferative responses. If, however, the same concentration of CPZ (5 × 10 -e M) was added to cultures containing target cells and already sensitized MLC-generated effector cells (efferent phase), no inhibition of killing was observed (Fig. 2) .
The Effect of Delayed Addition of CPZ Upon the Generation of Cytotoxic Cells. The effect of adding CPZ (5 × 10 -6 M) to MLC's at successive intervals after exposure of stimulator and responder cells in culture on the subsequent development of cytotoxic activity is shown in Fig. 3 . If CPZ was added at 0 time, 24 h, or 48 h after culture initiation, no significant cytotoxic activity was generated during the 5-day culture period. If, however, CPZ was added at 72 or 96 h (after culture initiation), full expression of cytotoxic activity was generated. Again, addition of CPZ (5 x 10 -6 M) had no effect on the ability of already sensitized effector cells to lyse target cells. 
The Relationship between the CPZ Inhibition of Proliferation and
Days of Culture
Days of Culture effects of this surface active drug on two phases of in vitro cell-mediated immune responses. CPZ inhibited the proliferative response of an MLC if it was added within the first 24 h of culture. CPZ, when added at 48 h, also inhibited the generation of cytotoxic lymphocytes by a mechanism independent of proliferation in the MLC. The drug, however, had no effect on the recognition, binding, and subsequent lysis of specific target cells by already sensitized effector cells. The mechanism of the CPZ-induced inhibition of allogeneic sensitization, proliferation, and generation of effector cells is not clear. Also, it is not clear why CPZ did not interfere with binding and lysis of target cells by sensitized cells. Extensive data from our laboratory have shown that CPZ was not cytotoxic to murine spleen cells and that its effects on mitogen-induced [3H]TdR uptake was completely reversible (reference 9 and footnote 1). Proliferation in a unidirectional MLC is thought to be less dependent upon serologically defined (SD) surface H-2K and H-2D genetic desparity than on nonserologically definable loci (LD) which are themselves defined by MLC reactivity (10) . Lymphocytes from congenic strains of mice differing only in SD loci stimulate a weak mixed lymphocyte reaction (MLR) and will generate very minimal cytotoxic activity in a MLC, whereas, murine lymphocytes from certain H-2 (and therefore SD), identical strains stimulated a relatively strong proliferative response in an MLC but generated few cytotoxic lymphocytes specific for the stimulating cell population (5). The cytotoxic specificity of MLCgenerated effector cells is generally considered tobe located within the H-2 surface antigenic sites (11) . However, the nature of the interaction between the SD and LD loci and proliferation (all involved in the generation of cytotoxic lymphocytes) as well as the role of the LD and SD surface determinants in recognition and killing of effector cells of H-2 bearing specific target cells is poorly understood at the present time. Cantor and Jandinski (4) recently reported that cell division during a critical early period of sensitization and a subsequent division-independent period of differentiation was necessary for full cytotoxic expression. In addition, it would appear that both LD and SD antigenic disparity must be present to generate a vigorous primary cytotoxic response (5, 9) . It has also been demonstrated that synergism can exist between different subpopulations of T lymphocytes as demonstrated in in vitro primary cytotoxic responses showing that two T cells differing by the amounts of theta (Thy-l.2) antigen on their surface have been separated from spleen and found to synergize in cytotoxic responses generated in vitro (11) . More recently Cantor et al. (12) and Cantor and Boyse (13) One possible explanation of CPZ-induced inhibition of these above events could involve an inhibition of cell interactions. In the case of cytotoxic lymphocyte generation it is possible that CPZ prevents a necessary interaction of proliferating the precytotoxic cells. If these are one cell type, and the proliferating cells eventually become cytotoxic cells, CPZ could perhaps inhibit the differentiation of such proliferating cells. If, however, the proliferating cell and the cytotoxic cell come from two different T-cell subpopulations, then perhaps the interaction of the Ly-1 helper cells (LD specific) (13, 14) with the precytoxic Ly-2,3 cells (SD specific) (13, 14) at a critical period between 48 and 72 h of culture in a unidirectional MLC is sensitive to CPZ. A third possibility is that the secretion of a soluble mediator active in producing differentiation of precytotoxic cells and secreted by proliferating cells could be inhibited. Although the exact mechanism of action is not clear it seems reasonable that some surfacemediated process is involved. The further use of a pharmacologic approach to lymphocyte activation, differentiation, and effector cell killing by drugs such as CPZ could prove useful in attempting to define critical membrane-mediated phenomena involved in such processes.
